Smoking is a major health problem in many countries. It has been reported on the effects of education on youth with a reduced smoking rate and developed awareness of avoiding smoking verified as a result of educational intervention. The aim of this study was to verify the relationship between sex, school age, and family smoking and the effectiveness of smoking prevention education program (SPEP) as factors that impact the effectiveness of SPEP in elementary school and junior high school students. The participants in this survey were 6676 students, who attended elementary and junior high schools in Tokushima Prefecture between 2011 and 2015, and attended the SPEP. As factors that influence the effectiveness of the SPEP, we examined school types, sex, smokers in the family. Participants were asked the following questions before and after the SPEP to measure awareness of and attitudes toward smoking: "intention not to smoke cigarettes as adults", "intention to refuse cigarettes when offered", "attitude of staying away from smokers", and "desire that their family will not smoke". The number of survey collected was 6676, with effective responses from 5974 (90%). Among the 5974, there were 2963 (50%) males and 3011 (50%) females, 5106 elementary school students (86%), and 868 junior high school students (15%). Findings showed that having smokers in the family affects not only children's intention and attitude toward smoking, but also the effectiveness of smoking prevention education. Especially, it was difficult to improve children's "intention not to smoke as adults", "intention to refuse cigarettes when offered", "attitude of staying away from smokeHow to cite this paper: Okuda, K., Okada, H., Tanioka, T. and Osaka, K. (2018) 76 Health rs", and "desire that their family will not smoke". Therefore, it was thought that SPEP to be less effective, in mentioned situation, in improving awareness of and attitudes toward smoking among elementary and junior high school students.
Introduction
The causal relationship between smoking and diseases has been elucidated.
Smoking is a major health problem in many countries [1] [2] . Therefore, health education on smoking is required [3] . According to the survey conducted by the Ministry of Health, Labor, and Welfare, the smoking rate has decreased in the last 10 years, and was 19.8% in 2017 [4] . Nevertheless, the smoking rate among males in their 30 s to 40 s is around 40%, which places Japan above many OECD member countries [5] . Furthermore, health damage from cigarettes is not limited to the smokers themselves: harm caused by passive smoking through secondhand smoke and exhaled smoke cannot be overlooked [6] [7] [8] .
To reduce health damage from cigarettes, Japan implemented a national policy aimed at development and enlightenment as part of Health Japan 21 and the Health Promotion Act. In Japan, it is also mandatory to provide smoking prevention education program (SPEP) during the early stages of schooling.
Many countries have already reported on the effects of education on youth [9] [10] [11] [12] , with a reduced smoking rate and developed awareness of avoiding smoking verified as a result of educational intervention [13] . In Japan, smoking is legally allowed over 20 years of age, but the current SPEP is provided in almost all elementary schools from third grade.
Nevertheless, it has been reported that awareness of and attitudes toward smoking are influenced by family smoking habits and family environment [14] [15]. The aforementioned report mainly discusses the link between smoking by parents and their children. It reported that when parents smoke, it leads to early smoking behavior in children [16] .
As such, it can be assumed that family environment and family smoking habits have an impact on the effectiveness of SPEP. It was thus decided in this study that it was necessary to focus on the family environmental factors that affect educational effectiveness, in order to ensure more effective SPEP for elementary school students and junior high school students.
The aim of this study was to verify the relationship between sex, school age, and family smoking and the effectiveness of SPEP as factors that impact the effectiveness of SPEP in elementary school and junior high school students. 
Measures
As factors that influence the effectiveness of the SPEP, this study examined school types, sex, smokers in the family, family breakdown, conversation about smoking with the family, and intention to talk about SPEP with the family. Participants were asked the following questions before and after the SPEP to measure awareness of and attitudes toward smoking: "intention not to smoke cigarettes as adults", "intention to refuse cigarettes when offered", "attitude of staying away from smokers", and "desire that their family will not smoke". The authors designed the questionnaire based on the some previous studies [17] [18] and the curriculum guidelines provided by the ministry of education, culture, sports, science and technology. Developed questionnaire was obtained expert opinions from the Japanese Association of Smoking Control Science courtesy of its president. Moreover, it made modification to the question items after the preliminary survey to confirm this questionnaire's content validity and reliability.
The questionnaire was distributed and collected by homeroom teachers. A preliminary survey was conducted during the week before the SPEP and a post survey was conducted on the same day as the SPEP. The questionnaire was anonymous, but an ID number was used so that questionnaires from before and after the intervention could be linked.
Implemented Smoking Prevention Educational Program
It was conducted the SPEP with public elementary and junior high school students in Tokushima Prefecture from 2011 to 2015. The SPEP was implemented using the same contents (Introduction, History of cigarette, Adverse effects of smoking, Diseases due to smoking, Secondhand smoking, Role playing to refuse cigarettes when offered) issued by instructors from the Japan Medical Association, and delivered by professionals trained on the same program. The educational intervention was provided only once, and lasted 45 to 50 minutes.
Statistical Analysis
Defective answers were excluded, and the basic statistics was done. Four items on intention and attitudes toward smoking were used as dependent variables, while the independent variables were sex, school types, smokers in the family, conversation about smoking with the family, and intention to speak about the SPEP with the family. A priori analysis for a chi-square test was conducted using the Statistical power analyses software: the G * Power (version 3.1) [19] . Sufficient sample size using an alpha 0.05, a power of 0.95, and the required sample size was 172 based on the aforementioned assumptions.
Ethical Considerations
This research was approved by the University of Tokushima hospital clinical study Ethical Review Board (approval number 1248). Participants were notified that privacy would be protected as only aggregate data would be utilized in reporting of findings.
Result

Demographic Data
The participants' characteristics are shown in Table 1 . In response to the question on "smokers in the family", 3286 (55%) responded "yes". Among these students, 2365 (72%) said their fathers smoke, 1012 (31%) said their mothers smoke and 631 reported that (19%) both parents smoke.
In response to the question on "conversation about cigarettes with the family", 3452 (58%) responded "yes", while 2522 (42%) responded "no".
In response to the question on "intention to speak about SPEP with the family", 3702 (62%) said "yes", while 2272 (38%) said "no".
Improvement in Awareness of and Attitudes toward Smoking: Link to Attributes, Smokers in the Family, and Conversation with the Family
As shown in Table 2 , there was significant difference between school types (p < 0.042) compared to all the other items (p < 0.001) in the (1) "intention not to smoke as adult". Looking at (2) "intention to refuse cigarettes when offered", 1022 (20%) elementary school children and 187 (22%) of junior high school students showed no improvement; thus, there was no significant difference between the two age groups. There was, however, significant difference in all the other items (p < 0.001).
As shown in Table 3 , there was no significant difference in school types with regard to (1) "attitude of staying away from smokers": 2019 (40%) of elementary school students showed no improvement while 326 (38%) of junior high school students showed no improvement. There was significant difference in "conversation about cigarettes with the family" (p < 0.002) and in other items (p < 0.001). Table 3 . Relationship between "Attitude of staying away from smokers" and "Desire that their family will not smoke" and attributes, smokers in the family, and conversation with the family. In response to (2) "desire that their family wouldn't smoke", there was no significant difference in school types: 1538 (30%) of elementary school students showed no improvement, while 253 (29%) junior high school students showed no improvement. In response to "conversation about cigarettes with the family", 995 (29%) said "yes", while 796 (32%) said "no", suggesting no significant difference; however, there was significant difference in other items (p < 0.001).
The ratio of groups showing no improvement is presented below.
Comparing awareness of and attitudes toward smoking before and after according to sex showed that 891 (30%) of male students showed no improvement in "intention not to smoke as adult" while 597 (20%) female students showed no improvement.
For "intention to refuse cigarettes when offered", 696 (24%) of male students and 513 (17%) of female students did not show improvement.
For "attitude of staying away from smokers", 1247 (42%) male students and 1,098 (37%) female students did not show improvement.
For "desire that their family will not smoke", 984 (33%) male students and 807 (27%) female students showed no improvement. In all questions, the ratio of male students without improvement was higher than that of females.
As for school types, in response to the question of "intention not to smoke as adults", 1261 (25%) elementary school students and 227 (26%) junior high school students showed no improvement.
With regard to changes in awareness of and attitude toward smoking based on smokers in the family, in response to the question of "intention not to smoke as adults", 535 (20%) of those without a smoker in the family showed no improvement, while 712 (30%) of those whose father smokes showed no improvement, and 361 (36%) of those whose mother smokes showed no improvement. In households where both parents smoke, 230 (37%) showed no improvement.
For "intention to refuse cigarettes when offered", 465 (17%) of those without smokers in the family showed no improvement, 557 (24%) of those whose father smokes showed no improvement, 272 (27%) of those whose mother smokes showed no improvement, and 170 (27%) of those with both parents smoking showed no improvement.
For "intention to stay away from smokers", 925 (34%) had no smoker in the family, 1052 (45%) had a father smoking, 470 (46%) had a mother smoking, and 292 (46%) had both parents smoking.
For "desire that their family will not smoke", 437 (16%) of those without smokers in the family showed no improvement, while 1016 (43%) of those whose father smokes showed no improvement, 484 (48%) of those whose mother smokes showed no improvement, and 311 (49%) of those with both parents smoking showed no improvement.
As for awareness of and attitude toward smoking, assessed in the question of "conversation about cigarettes with the family", students who did not show any improvement in their intention not to smoke as adults included 693 (28%) who Health did not have conversation with the family and 795 (23%) who did.
In the group who did have conversation with their family, 644 (19%) did not show improvement in "intention to refuse cigarettes when offered", while 565
(22%) of those who did not have conversation showed no improvement. In the group who did have conversation with the family, 1297 (38%) showed no improvement in "attitude of staying away from smokers", while 1048 (42%) of those who did not have conversation showed no improvement.
For changes in awareness of cigarettes, assessed by the question "intention to talk about SPEP with the family", 665 (18%) of students who intended to speak with their family showed no improvement in the intention not to smoke as adults, while 823 (36%) who did not intend to speak with their family showed no improvement.
Among those students who intended to speak about the SPEP with their family, 493 (13%) did not show improvement in "intention to refuse cigarettes when offered", com-pared to 716 (32%) students who did not demonstrate intention and showed no improvement.
In the group of students who did intend to speak with their family, 1166
(32%) showed no improvement in "attitude of staying away from smokers", while 1179 (52%) of those who did not demonstrate intention showed no improvement. Among those in-tending to speak with their family, 851 (23%)
showed no improvement in the question "desire that their family will not smoke", while 940 (41%) of those who did not demonstrate intention showed no improvement.
Discussion
In all items for which significant difference was noted in the chi-squared test, the adjusted residual value (ARV) was above 2.58 and was deemed significant, with a significance level of 1%. This survey showed that SPEP improve their thinking of smoking. In this study, it focused on non-improvement factors in order to obtain further effects of SPEP, below.
The short-term effect of health education is said to be more apparent in female students than in male students [20] , and age is also seen to make a difference in educational impact [9] . Furthermore, in previous surveys [21] [22] [23] [24] [25] , it has been reported that the family smoking environment may impact the initial and future smoking habits of children.
In all items for which significant difference was noted in the chi-squared test, the adjusted residual value (ARV) was above 2.58 and was deemed significant, with a significance level of 1%.
The ARV for no improvement in "intention not to smoke as adults" was 9.2 for males and −9.2 for females. Therefore, the intention not to smoke as adults is unlikely to improve in males, but likely to improve for females.
It has been reported that being male is a risk factor for starting to smoke [26] ; our study thus confirmed that there is sex-based difference in the effects of the K. Okuda et al.
SPEP.
It has been pointed out that the smoking rate is higher in children whose family smokes [14] [15]. The ARV of "no improvement" with regard to smokers in the family was −8.1 for those without smokers, 7.5 for those whose fathers smoke, 8.7 for those whose mothers smoke, and 7.1 for those with both parents smoking. Therefore, if there is a smoker in the family, it is difficult to improve.
In particular, the 36% of students with mothers who smoke did not improve; our result was thus similar to a report concluding that children with mothers who smoke have higher rate of smoking [25] .
The ARV of students who did not converse with their family about smoking and showed no improvement was 3.6, and the ratio of no improvement in the intention not to smoke as adult was high. Compared to girls, boys are less likely to believe that smoking is 'definitely' bad for health, and express lower non-smoking intentions and a lower capacity to refuse cigarettes [27] .
In the present survey, about 60% of male students and 70% of female students demonstrated a strong intention to refuse cigarettes when offered before the intervention. The ARVs of male students and female students who did not show improvement were 6.2 and −6.2, showing that male students are less likely to improve.
The ARV of those without a smoker in the family who showed no improvement was −5.1. The ARV was 5.2 for those whose fathers smoke, 5.8 for those whose mothers smoke, and 4.4 if both parents smoke. It was considered that difficult to improve if there is a smoker in the family, especially if the mother has a smoking habit.
The ARV of those who had no intention to speak about the SPEP with their family but do now show improvement in refusing cigarettes was high: 17.0. The intention to speak about the SPEP with the family is strongly linked to the intention to refuse cigarettes when offered. Students who had difficulties speaking about the SPEP with the family found it more difficult to refuse cigarettes when offered.
The attitude of staying away from smokers is important in preventing harm from secondhand smoke. The ARV of male students was 4.4, and it is more difficult for male students to develop an attitude of staying away from smokers as a result of the SPEP.
The ARV of students whose fathers smoke and showed no improvement was 6.7, while it was 5.1 for those whose mothers smoke. It was 3.8 if both parents what they learned at school [28] . The desire for their family not to smoke was already high for about 50% of both male and female students. Nonetheless, the ARV of the group of male students who showed no improvement was 5.4, demonstrating that about 30% of male students did not change their desire about their family smoking habits as a result of the SPEP.
With regard to family smoking, the ARV of the group that did not show improvement in their desire for their family not to smoke was 17.7 for those whose fathers smoke, 13.6 for those whose mothers smoke, and 11.2 when both parents smoke. When there is one or more smokers in the family, the SPEP clearly does not significantly improve the desire for their family not to smoke. This indicates that when fathers smoke, children are less likely to show a desire for their family not to smoke.
As a result, the following factors were difficult to improve through the SPEP intervention for "male students", "junior high school students", and "children whose parents smoke": "intention not to smoke as adults", "intention to refuse cigarettes when offered", "attitude of staying away from smokers", and "desire that their family will not smoke".
The findings of this study showed some factors influenced the short term educational effect. Further study, it is necessary to clarify long term educational effect and factors influencing it.
Conclusion
Findings showed that having smokers in the family affects not only children's intention and attitude toward smoking, but also the effectiveness of smoking prevention education. Especially, it was difficult to improve children's "intention not to smoke as adults", "intention to refuse cigarettes when offered", "attitude of staying away from smokers", and "desire that their family will not smoke". Therefore, it was thought that SPEP to be less effective, in mentioned situation, in improving awareness of and attitudes toward smoking among elementary and junior high school students.
